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' speed when a long stack is used.

" Dear Sir::

We have just completed a thorough review of all factors influ-
Y S I

4T s

encing the selection of a (sultable wheel diameter for the Model 1 blower

In view of your impending vislt here on February 2?, .we are summarizing

our findings in this letter, to ald‘ln the discussion of blower per-

formance, power requirements, and the associated burning rates.

will be discussed on February 27.

L ——

'}'ﬁheel diameter is an excellent choice for this aﬁplication.

on motors and switch gear for 50/60~cycle eperation is not inecluded, but

From the data shown in Table 1, we believe that a 15-1/2-inch

- of the power requirements and maintains the desired burning rate, except

AA

)

Information

It meets all

for an estimated reduction of 5 per cent in burning rate at the 50-cycle.‘

1

A wheel diameter larger than 15-1/2 inch

would require a motor larger thane7.5 hp for 60-cycle operation (in addition

to good S50-cycle operation).

This 5 per cent reduction in burning rate can be avoided if the

velocity and pressure drop.

diameter of a long sfack is increased to about 2&;inches to reduce gas

would be equivalent to about 160 feet of straight, round pipe of

16-inch dlameter, or 50 ft of pipe with four 45- degree elbows and three

90-degree elbows, similar to that 1nsta11ed on your flrst Model 2 unit.

The "long stack" assumed for this calculation

The short stack used for the calculations is a straight length of 16-inch-
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diameter pipe, 6 feet long. Of course, intermediate lengths of stack would
result in ingermediate burning rates between +3 per cent and -5 per cent

of normal for l6-inch-diameter stacks. A 21 foot length of straight ‘
l6-inch pipe has the same flow resi;tance as one 90-degfee elbow.

The term,nnormai'burning rate, in Table 1 represents the averagé
rate from pést experience‘with the second Model 1 unif for the 60-cycle,
3500 rpm blower with the 14-1/2-inch-diameter wheel. The average rate
depends upon the type of paper,vof course, but it is assumed thatAany

variation of air flow will result in a proportionate variation in burning

rate, regardless of paper type.

Barometric pressure, altitude, and air temperature affect air
density which, in turn, influences air flow, pressure, and power require-

—

ments of any blover. It was decided that burning rates would be baééd on
blower performance with-air at 80 F and atAalbarometric pressufe norﬁ;;'
for 1000 ft.gltitude. Suitéble corrections were applied to experimental “;
data and to the data supplied by fhe blower manufacturer to convert all
data to this base condition. Experimental burning rates were obtained‘upder
éssentially these cohditi;ns.n Further information on the effect of much
higher altitudes will be discussed on February 27.

R 'Figure 1l is a set of curves shoWing.thelrelation df blowef
horsepower and static pressure to flow rate and to flow résistance of the
incinerator énd stack. fhe ﬁpéer curveé sﬁow the relation of horsepower

to flow rate for fhree wheel diameters at 5b- and 60-cycle motdr speeds.

. The intermediate curves show the relation of static pressure to flow from
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varies_difectly as-the air mass flow rate. This assumptiop has ﬁot been
verified experimentally, but is peasonably accurate over the narfow range
of interest ﬂ;re.

All of the values in Table 1 were obtained from Figure 1.

As you can see by étudy of Figure 1, if the blower is to be
mounted on the motor shaft and driven at synchronous speed, increasing
wheel diameter increases power consumption and flow rate. To eliminate |,

the 5 per cent reduction of burning fate ﬁnder the worst condition | o
_ a slightly larger blower wheel and
" considered for 50-cycle operation would require use of,a‘larger motor #o gqye;
the power requirements for 60-cycle operation. We believe that i£ may K':
!be preferable to use a stack of larger diameter and low flow resiétance

for those few marginal installations where the 5 per gent reduction in

burning rate may occur, and where it is undesirable. -
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TABLE . | BURNING  RATES HND EQUIREN ENMTS
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Blower —whheel Hameler , Inches 14-% | : /15E. . /8lF
NMotdr frezuerny , GQyales 6o 50 60 ' Y7 6o
: 13500 2900 520, 2900 3500

Sfowier Speed rom
Burp n\7—/"47¢<’ chan e blaer powpr ;:ﬂ")‘U/ N
dapper 3e7in 3| See fotenate (@)and () % chaned hp

BurninglBlow er Damoer |Burning | Blower | Damper iByrning| Slower | Darped Burning| Blower |Dom per " Blower |Damg per
| Ratfe ™| Power $e7£n‘7 qu<3 Power| Setting Ra‘rc'? Prwer | Se Ing Eafey Power Sem 9 %’;—‘r:’j p,,:a— S:v 1n9
‘Wo

Pbchange hp | No. (%thansk bp Mo | % ehangt _hp | Mo | % thona| bp No,

Norma/ afe??‘/nj \orocedure when short ‘ ) - ’ :

sf’ez,(' /s wsed qng/dom/mr 15 sei‘)ara/)zr)j‘ o 671 2 |+3 |58 3 |+3 |86 / o 67| 2 -25| 8¢ =)
Ma)uru/}n cez/xrél/z’f when shint stk 1s - !

ysed | ond’ Gompen 15 @7t The. mlaxtraulm S A ) o)
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wrre apmal/ 7} whlen /07- elblpw<d
sTack| 15 wieat dned/ prrped 15 a7 74

maximum ofzn/}y which does nol exce«/ﬁ;éé/o +3| 68| 3 |-5 ©

#3 | 86| 2 |#3 | 68| 3 |-25| a6 |~ |~

(@) Above o/oerc‘fnj deta, ate bajed ohr an q/r;/nf/{ly whileh ccr—respana/s % an e/e/ﬂfiﬂl’ df ooo ff (?5«9 23 /fj éa-mmefér)
end f an | Temperaturd of 8O Fl L ‘

"

0] 94mloer :e??‘mj Vo 3 rorredponds to wiide - dpen |condtlien | Mo 2 represents 7he 'prr:enf a/a@rquy“ihgfc/; pdss7i0n ) '
et Wo || representls a pona\from |whidds ss ://jé)‘/y trore | closdd Fhp 185 No 2, at -ach eved| évy.vsnoy Fhe
ufa\/y ng dlock | whidh wis Sqpplidel s

b
@‘) qu/ou‘ mies? Be sert befoce 5(77/47 Ny /o reduce powler To 8.6 bpl . A /O—A/p by 072k ol B
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